Biliary cystic disease of the liver has been reported in humans and in a variety of domestic, laboratory, and wildlife species. In humans, cystic lesions of the liver represent a heterogeneous group of disorders. A current classification distinguishes between solitary cysts of the liver, polycystic disease (childhood and adult types), congenital hepatic fibrosis, congenital intrahepatic biliary dilatation (Caroli disease), microhamartoma (von Meyenberg complexes) and choledochal cysts (Sherlock and Dooley, 2001) . In humans, polycystic liver disease is genetically determined and characterized by the growth of fluid-filled cysts of biliary epithelial origin in the liver. The disease is most often associated with autosomal dominant polycystic kidney disease (Everson et al., 2004) .
In animals, nonparasitic liver cysts are found either in solitary or multiple forms. As in humans, most cystic hepatic disorders are regarded as a congenital malformation (Krotec et al., 1996; McAloose et al., 1998; Straub et al., 2003) and cystic formations can also be present in the kidneys and pancreas (McKenna and Carpenter, 1980; Krotec et al., 1996; Bosje et al., 1998) . In most cases liver cysts do not communicate with the intrahepatic biliary duct system and are filled with water and electrolytes without containing bile acid and bilirubin (Van den Ingh and Rothuizen, 1985) . Reports of nonparasitic cystic liver disorders in wildlife species are rare; there are only two reports from wild ungulates (Picone et al., 1981; Munro, 1991) . We describe the first documented cases of polycystic liver disease in chamois (Rupicaprae rupicaprae).
During 1996-2007, the livers of 12 adult, free-living chamois from alpine regions in western Austria were examined. No territorial connections were observed between the habitats of the affected animals. The chamois (eight female, four male) were 8-16 yr old (average513). All were killed by local hunters, mostly because of emaciation or abnormal behavior. The carcasses were opened by the hunters and, in nine cases, the livers and other organs such as lung, heart and kidneys were submitted to our laboratory for pathologic examination. In three cases, the whole carcass was available for necropsy. Livers were carefully examined for gross lesions and material was placed in 10% formalin. The organs were processed for histopathology with the use of standard techniques. Tissue sections were cut into 5-mm slices and stained with hematoxylin and eosin (H&E); selected slides were stained with azan. Cystic fluid of six animals was centrifuged and smears were examined for bacterial organisms after Gram staining.
Grossly, the liver of all animals showed similar lesions. Hepatomegaly was due to the presence of numerous, primarily subcapsular, uni-or multiloculated, thinwalled, fluid-filled cysts, 0.5-8.0 cm in diameter, that replaced the hepatic parenchyma (Fig. 1) . Large cysts were raised and protruded from the liver surface. No extrahepatic cysts were found. The cysts were filled with 1-15 ml of serous, clear, amber fluid depending on the size of the cysts. No cysts contained parasites. The extent of the liver parenchymal damage caused by these cysts varied greatly, ranging from 5% to 60%. In all 12 cases the gall bladder remained intact. No cystic lesions were found in other visceral organs. In the three animals undergoing complete necropsy, no significant lesions were found in other organs except a focal verminous pneumonia.
By histology, the walls of the cysts were very thin and lined by a single layer of either low cubical, or flattened, epithelial cells (Fig. 2) . In six cases the hepatic parenchyma adjacent to the cysts showed multifocal areas of mild eosinophilic infiltration and proliferation of biliary ducts. In all cases pericystic hepatocellular compression was minimal (combined with slight lymphoplasmocytic infiltration) to absent, and hepatocytes throughout the remaining lobules were normal. In one case the adjacent parenchyma showed a small layer of fibrosis. Histologic examination of cysts and cystic fluid failed to reveal any remnants of parasitic structures. The smears and the Gram stain of the centrifuged cystic fluid were negative for bacteria.
All 12 cases had multiple, space-occupying cystic lesions of varying size in the liver. The presence of a smooth, cubical epithelium lining the walls of these cysts suggests association with a cystic aberration of the biliary system with no evidence that the intrahepatic cysts communicated with the biliary system.
In humans, these findings are described as childhood or adult-type polycystic liver disease (Sherlock and Dooley, 2001) . The adult type is a rare congenital disease that in the majority of cases occurs in combination with cysts in the kidney and, rarely, in other organs. Fibrosis is typical for this congenital liver disease in humans (Sherlock and Dooley, 2001 ), which also is seen in cats and dogs (Van den Ingh and Rothuizen, 1985; Bosje et al., 1998) . Except for one case in which we found tissue fibrosis surrounding a liver cyst, none of the liver specimens had fibrotic indurations in adjacent liver parenchyma. Additionally, we found no cystic lesions in other organs examined. Because male and female animals were affected, the liver disease is probably not gender related. However, it is unclear whether the lesions had a genetic origin.
Histopathology provided no evidence suggesting a parasitic origin. Although Echinococcus granulosus or Cysticerus tenuicollis can be found in chamois (Boch and Schneidawind, 1988 ) the walls of these parasitic cysts differ remarkably in their microscopic characteristics. However, migration of parasites (e.g., Fasciola hepatica) in the liver parenchyma of animals cannot be excluded as a possibly important cause in the pathogenesis of liver cysts, as described in cats (Xavier et al., 2007) .
As the affected animals had an average age of 13 yr, age may be a significant factor for the development of multilocular cysts in chamois. At this age, the regeneration of liver and biliary epithelial cells is reduced. Whether the behavioral abnormalities were causally associated with the hepatic alterations, or with old age, remains unclear.
Poisonous plants such as Senecio spp. can cause intoxications in animals and result in liver alterations (Cooper and Johnson, 1998) . As chamois are a freeliving, herbivorous species mainly living in European mountain areas, one may speculate if exposure to specific but unknown phytotoxins in lower doses over a long life period may have contributed to the formation of the polycystic liver lesions in older animals.
Cystic liver diseases of other origins should be considered in differential diagnosis. Cystic adenocarcinomas of the biliary system differ remarkably in histology, but could be similar in macroscopic appearance when compared to the cases reported. Biliary cystadenomas (or cystomas) are benign tumors that have been described primarily in cats (Adler and Wilson, 1995) . In contrast, the polycystic liver disease we describe in chamois had no signs of neoplastic lesions (e.g., mitosis or cellular atypias).
In wild ungulates, intrahepatic biliary cysts are described in red, roe, and whitetailed deer (Cervus elaphus, Capreolus capreolus, Odocoileus virginianus, respectively; Munro, 1991; Picone et al., 1981) . In chamois there are no such reports, and the etiology and pathogenesis of these liver lesions are unknown. Detailed studies of the pathology of cystic liver degeneration in this wildlife species are needed.
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